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DieErfaidungbeirtmeinVen^ 
begrfff des PeJerrtenspruchs 1 und eine elektrocWrurgl- 
schft Vbrrtchtung nach dem Oberbegrffl ties 
Anspruches 7. 

Bei stark c^rchbMetem Btogewebe besieht hauf ig 
daa Eribrdernla, unter Vamendung der Hc<Wraquenz- 
CMrurgie GtawebeobenTachan bertlhrunpstos und 
gleJchtnaBaj *u taaguSeren. K&werticneiwWcIesrM 
der sogenanrrten SprOb-Koayiafiort bzw. Spray- 
Koaguiatkm bei hohen HocHrequeresjMUWwngw im 
Berefch von KBovort twwu teloB igt Bn NachteB dieser 
tonvenfoneilen Technic 1st dte Unragerniftfilgkait des 
Lfchtoogenberetehs und die Gefehr, die Qewebeober- 
ftechezu h ai b ontei e fta 

Bne Veibessemng wurde dadurch erzieit daB 
durch Einbtasen eines Edeigases 2. a von Argon ein 
Icdaterungspfad geschaifen wurde, der zur VeroesBe- 
rung der QteSchmftfllgkeft bei der KoagiMatton von 
Qewebeobof techen befrug. Bin derartiges Veriahren 
tetz.amderEP0333177A1 beschrieben. Nachteii 
dieses Vertahrens 1st die Vanwdung des recht teuren 
und in KRnlten hfiuflg nicht vertugberen Edeigasea. 

Das ZW der vorfiegenden Erflndung besteht darai, 
ein Verfahren und eine Vbrrichlung der elngsngs 
genanntan Gattung zu achaiten, matete ctenenemlon> 
siefungspM Im Bereteh der akSven EkWroderriteinfe* 
cheren Maflwrtmen zur VerfOgung geataRwW. 

Zur LOeung tfieeer Aufgabe sind de M«*ma!e der 
PatentansprQche 1 und 7 vorgesehea 

Der Erflndung Begt der Qriaidgedanke aicjunde. 
daB ein tonteierufwtod auch mit anderen Mecfien ah 
Edefeasen mogfich ist Ala vorteahafl hat steh Herbal 
dleErzeugunge^eeAcfoaoteettiselrterrWedarprozeT^ 
gen Kochsalzttfiung hefauegestem. Die ftnfcsiaftin 
von Hcchfrequenz an der akfiven Etektrode einer etekr 
tro-chirurgischen Vorrichtung mit elner NaO-Usung ist 
> xwarbei<a«m\dc<*iwuidectteseb^^ 
um ein AnHeben der Betorcden am Btogewebe zu ver- 



ErfcotagsgemaB wW dem gegenCber elnAeroeol 
rrrt einem gewteeen SpQWnjckvonz.a3 r 5barum<»e 
Bektrocte henangespOtt bm hefumgottasen, wcdurch 
em kmtalerungskegai mft deflrterter Dbnenatonlenjng 
entsteht 

Ala positive EfleWe dee erflnaXmgeg^maBen Ver- 
iahrsns etgeben afch de Verwendung von veriOcJwen 
MecHen, 2. a destiffiertam Vfesser, CO* NaCI4asung, 
eine gletehrnaHge KoeguSatton dee Biogewabea In 
elner festumgranzten Bache. eme gering* Gefehr efner 
torbonteierung. elne KSlhajng der BeMrode. keine, 
aonst Qfabche Rauchbfldung und totnedei OaruchataV 
dung durch verfar ernen von Gewebe. 

Vbrtefthafto Austthrungen dec eiflndungsgemftOen 
VBrtowe^dcn^dleAnfiprtehe2bia6undvortea- 
hafte AustOhrur^sforrnen der erfir^ngsgema&en Ntor- 
richtung durch die An4v0che 8 bis lO^g^Kennzeictmet 



Die Erffcdung wad Im fc4genden beisptetewetee 
anhand der Zeichnung beachrleben; m diecer zsigt 

Figurl elnen schemafechon Schnrtt efrier rein beJ- 
e eptefatfeteen AusSohrwigsform elner erfav 

o^jngagemaBen elekkoohlrurgtochen 
N^rrichtung zur Erzeugung einea Aerosol- 
atraNa um eine hocMrequenz<hkurvacbe 
Sdvrcidetektrofeherum. 

w 

h dnem von der Hand des Benutzers orcreit>aren 
hohlzyMertOrmigen InstnjmenienWrper t1 tet kwxiaj 
dne rx)chfr«^enz^*urgische SchnekteleHtrode 12 
angeotdnet die geganuberdem dteteJan offenen Ende 
16 13 des rohrfdmigen Insaijmemenkorpers 11 ein Stock 
2WQdwers«4zl tst und mit einer ZuteHung 12* verbunden 
ist de sich-voneirwlsoa^ri»Tg14unTg^ban 
eettigem Wjatand von der InnenwaixJ rtjhrfonntgen 
instru^iientenkofpers 11 nach hfrtten eratracM, wo an 
so Bereteh dee pnsaTnaJen Endas seftllch ein Hochfre- 
o^ienzanBchluB 15 vorgasahen ist an den eine geag- 
note Hochfreo^iemspamung, cfie von einem rwht 
daroesteSten Hocrrfrao^erageneiator eneugt wsd, 
anla^wr hi Die zugehflrige NeutraleieMrode 1st an 
& geeig^eter Stesa dea Pafcrtentorpars angeordnel. 
Der diatale Bereich dea im Qbrigen aus Metal beste- 
henden iTOtrumentenkOrpers 11 ist aus einem fscSeren- 
den MateiEal 11* hergeatetit welches stoh nach hinten 
bis Qber cfie teofierung 1* der ZuleHu^ 12* ers^ackt 
30 Die ZuleHung 12' mil der leolerung 14 wlrd durch 
geeicaiete HaJtervngen 16 vorzugewwse koaxiai aror- 
haft> des fnsmaiiamenkorpem 1 1 gehalten. Die einze*- 
nen Hajtarungen 16 sind jeweds uber den Umfang um 
die iBCfierung 14 hamm mft aolcham Abstand angeord- 
net daB dazwischen in ejdaiar Rlchtung ein ausrej- 
chend cUmanstonierter StrftrriungBO^rchgang vorle^. 

Am proximalen Ende des Iristrumem^nkorpers 11 
sind settlfch bzw. axiai zwei Zufuhrrohre 17. 18 m das 
kmare des Instrumen te nWrpers 11 hirteingefuhrt An 
40 daa Rchr 17 wlrd eine Lettung angeechtosaen, mrttete 
derer baiapialaweise erne 0.9 %4ge Koc^atzlOsung 
zugefOhrt wad. Das axial eingelQhrte Rohr 18 1st an 
einen DrucWuftafechluB angalegtsodBBesrnltDrucK- 
lufl als Tragergas beaufschlagt werden Kann. 
46 InnemaJb dea Hohtmumes 19 dea Instrumenten- 
Korpere 11 weisen de Rohra 17, 18 Offnungen 20. 21 
auf. durch weteha die Kochsalzloaung bzw. die tuft so In 
den Innenraum 19 Nneingedruckt wetden, daB es zu 
oiner Zerstftubung der KochsatztOsurtg tommt d. h. zur 
so Biktung einea Aeroaoia 20. wetehea aufgrund daa 
Dructeufcaua aisb66omtore durch das Rohr 18 bn Rich- 
tung dec Pfaies durch den Instrumentenkorper 11 zum 
cfistalen Ende 13 htn strOmt und dort ais kegeflormlg 
erwerternctes AarosofcOndel bzw. Aerosoistrahl 22' aus- 
56 trttt wefchas bzw. welcharsonrttcleSiptoc^SchnelcV 
eletorode 12 und daa von ctesar zu fcoagiilerende 
Blogewebe umgM. Durch de hohe Spanrumg der 
S thneidaiak trode 12 wkd das Aerosol ionistert und 
somlt aine kxifsierte Sftfecka zwischen Schneidelek* 
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beaondera dekhmtBtoei und dsmtt auch beeomters 

Dm DnieWufl-ZuMwrohr 18 to darart we* axial in 
daa Imsri das hrtuiwr to nhOrpTft 1 1 Nrielrtgeluhri 
daB earn AiattladOee 20 *h unmttsbar obemato 
undetwasr^daro^vwIaifrridenAu^^ 
<*m flOs^ft^Muhw^ 17 befindet *d dktmm 
Wait* uugt da Ober de AuetrmadOse 21 strOmomto 
um ROm^ aue dm fftahr 17 m und zerattiM tfe 
pjefchzeftig zur BMung dee Aeroaoei 22. 

Stall dor durch de Rohre 17, 16 gebideten Zer- 
staubuno^vwncMung NAvM audi ein Ittaachaftver- 
nebtar am tew. an Iniirwnantonk0rper11 oderlnrt^ 
AbatBrdvondtewmvorBesahenseln. tmtetttaranfiaS is 
war©deiU*a6chatWr*b^ 
tunQMcNauch mB dem Irmeren dte fcTstrtimertenldr- 
COTllwvobtaden. 

Pa tetf M pfOche 20 

1. Vartafranarberttwm^^ 
Uton von Bfagewebft mttttlt eines Uch&ogana, 
d«r durch de von elnem Hochfrequeraganmlor 
Mtaugte H ucn tp munq an ahum rtcchfrequenx- ss 
chtvtfschenlnatnjrn^ 
dadurch oaaawraalchnatf 
da8 zur SchaRung alnar ionWartan StrackafQrda 
ertefcrttarte UordbooartfldunQ urtar Vwwv 
durigelrierFIDjaip^iindeirieB^ *> 
deter AaroaotetraN in do Region, wo daf 
Licrtfbogan etch HkJen eol and efch aina an alnar 
HocMraquomspanrwrto angdagte BaMroda (12) 
befMetpedvidwed. 

2. VarterrannachAropniohl, 
dadurch g^tonraelchnat 
da0 dam AanoaoWraW xur Verbewen«g der Lea- 
fahigja* tonen. * * NaO odar KJl beigaerwem 
weraen. 

3. Verfehren nach Arwpruch 1 otter 2, 
dadurch gakamuaklmal* 
<fa0 dar Aeroaoa*aH durch e«e 0.9 Wge Kxh- 
saUosunogabiidatwttl 48 

4. \ferWTen nach afeem dar vwhar^ 
che, 

dadufchyeaaiBiinlflhnaf, 

cfcBdaaAarosd f^demZarslRiJbe^ so 
lncbwondereAJ^eaianwte*^ 
bfidatonZereta^berarraijgtwrW. 

a V^rtoaniiachalnamoVAnaprOoholbJaa, ^ 
erzaugtwatL 



6. Vertoirannadieiiiemo^von^ 
che. 

oaourcn ojaaaiaixaicnnaa> 
daB ate THejergaa fQr da BUdung daa Aeroeda, d. 
B h.fOrdiaZanttiut)Uri0darBnAeroBdaftt^^ 

BOssJgMt Lull uncVbder Kohlaridoxld undfeder 
36c*»WvarwanottwW.v^ 
cfrucko^Trto^rp^^einEtoalMtf»L 

to 7. Dukbuthinitficha Vtorrtchtung mtt «*ier an dne 
von elnam Hochfrao^anzganandor erzeugjte Hoch- 
a^quarizcpsnnung artfagbaran AKUvataMroda (12) 
und einer Neutraia l e Mr odo xur Erzeugung einee 
UchtWQana im Btogewebe zweote ben*vuig»rno- 
sef Obefftachentoagutoe^ 
fOhrurfl dea Varlahrent nach alrtemtoA*tt^rucba 
ibiae. 

dadurch gebenfiEelchnet» 

daS ata elna AaroaotatrahfcB^nfrCfnpo^ 
(17,18.19) aufwetet wekshe ainen unter Verwen- 
dung emaalMgaroaaaa und drier FKteJgr^gebi- 
Man AaroaoWraN In den Berefah urn da aktiv© 
Bektrode (12) achieW, wo dar lichtoogen gettktat 

& V^rrkirtijngnachAri«pruDh7, 
c^irchuaUiwiairhnal, 
da8 da Aarc«<)i»tahKEa«uc^i9«*^^ 
•Inan Zantt»i>arlomai (19) mil alnar AustrittadoM 
(13) mftrelat undfeder dafl da Aai u ao hraW - 
Bzeugwg a tanu u na ^ ri 
umteet dar wa hav oia a Im Hands/iff (11) odar 
Miearhdbo^a HandgrWs angaoronat und durch 
aina Schtaudwaftbrajng n* dam Handgriff (11) 
varfeundan iat undtodar dad da aWv© Hochtn> 
querastodrode (12) voraigsajetea mttHg Im Zar- 
stftubar- bzw. U&raachaBrtabaitanal (19) 
angaofdiat isf undtodar daB da Zarea>ubar-/Var* 
natfer-aakaxxlafmncidhung In einunddamaaban 
Handp/ffl (11) untamabracht (at wobai dar brwda 
HcKMraquanzanachlOaae (16) und da Wgerga* 
FKMp^aHEanschlDBaa (17. 16) ebenfale am 
Hardgrffl(11)vorg^aahansind. 

& \fon1ohturignachAnepruch7od8rB. 
daduroh gatannzalchnal, 
c^caeaMvaBeMrodo (12) p^genOber dar Au»> 
trittBdflaa (13) das InatnjmentariKorpefB (11) etwas 
aurOcfoataatzt to undfodar daB da ak&va Bak- 
troda (12) nadaV odar atabarfig auagabNdat 1st 
unaVDder daB dar dtoaJa Barelch das tnstrumen- 
tenMrpens (1 1) aus to u B ann ata rte) (11) bestatt. 

ia NtoTichtungrtachainOT 
dadurch yahaiwratchnat, 
daB de aMIva BaMroda ( 1 Q an aina ifch an Inatru- 
manterikOrpar (11) langja antlracKanda Hochfre- 
openz-Zutohirig (12T) angeachkwaan lat da von 
emar IsoSarung (14) umgeben fat unoYodar daB 
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*wfechendi*Zutetfcintt(12^ 
(12) to* dot teoWfon (14) dm Ztfettung (12) und 
der tawrownd dw lrKmmntv4*per» (11) vor- 
zugavaiM teoBerende AMantMute (16) demrt 
angeordnat alnd, d*B zwtechen art tfnsr btsfrmv- s 
ten axiaisn StoBe dee fostn*Krt**Orpers (11) 
angwrdmten AbriancW^tom (16) **r*chand 
Plate for <ten axlafan Durchgang dts Atrotol* vo^ 
handenfst 

10 
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TRANSLATION FROM GERMAN 
(19) EUROPEAN PATENT OFFICE 

(11) PUBLICATION NO. EP 0 740 926 A2 

(12) EUROPEAN PATENT APPLICATION (5 1) Int. CI.': A61B 17/39 
(43) Disclosure Date: November 6, 1996, Patent Bulletin 1996745 

(21) Application No.: 96105805.4 

(22) Filing Date: April 12, 1996 

(84) Treaty Nations Cited: Germany, France, Great Britain 
(30) Priority: May 3, 1995, Germany, 19516238 

(7 1) Applicant: Gebr. Berchtold GmbH & Co., Tuttlingen, Germany 

(72) Inventors: Helmut Wurzer, Munich, Germany; Rainer Mackel, Koningswinter, 

Germany; Hans-Dieter Liess, Seehelra/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolL A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

Hie idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.S bar so that an ionization cone with defined dimensions is 
formed* 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode, 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing II 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifien 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, Le., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (J 9) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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